Promoter hypermethylation and homozygous deletion of the p14ARF and p16INK4a genes in oligodendrogliomas.
The INK4a/ARF locus on chromosome 9p21 encodes two gene products that are involved in cell cycle regulation through inhibition of CDK4-mediated RB phosphorylation (p16INK4a) and binding to MDM2 leading to p53 stabilization (p14ARF). The locus is deleted in up to 25% of oligodendrogliomas and 50% of anaplastic oligodendrogliomas, but little is known on the frequency of gene silencing by DNA methylation. We assessed promoter hypermethylation of p14ARF and p16INK4a using methylation-specific PCR, and homozygous deletion of the p14ARF and p16INK4a genes by differential PCR in 29 oligodendrogliomas (WHO grade II) and 20 anaplastic oligodendrogliomas (WHO grade III). Promoter hypermethylation of the p14ARF gene was detected in 6/29 (21%) oligodendrogliomas and 3/20 (15%) anaplastic oligodendrogliomas. None of the oligodendrogliomas and only 1 out of 20 anaplastic oligodendrogliomas showed hypermethylation of p16INK4a. Homozygous deletion was not detected in any of the WHO grade II oligodendrogliomas but was present in 5/20 (25%) anaplastic oligodendrogliomas and always affected both genes. In one tumor containing distinct areas with and without anaplasia, p14ARF hypermethylation was detected in the WHO grade II area, while homozygous co-deletion of p14ARF and p16INK4a was found in the region with anaplastic features (grade III). These data suggest that aberrant p14ARF expression due to hypermethylation is the earliest INK4a/ARF change in the evolution of oligodendrogliomas, while the presence of p14ARF and p16INK4a deletions indicates progression to anaplastic oligodendroglioma.